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Elucidation of the 3D nanosapce cage effect and arraying of nanoparticles in
liquid phase
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A new cage effect existing in an open 3D nanospace was previously observed
by us. We named this new cage effect as 3D nanospace cage effect. In this study, to elucidate the
mechanism of the effect, the dynamic behaviors of single nanoBarticles trapped in 3D open nanospaces

within nanochannels were investigated, and the interactions between the trapped nanoparticles and
the surface walls of the open nanospaces were clarified. Furthermore, to achieve single nanoparticle
arrays in the liquid phase based on the elucidated mechanism, the optimal trapping conditions
associated with nanofluids and nanospace structures were clarified by using our original
experimental system. These results are very useful to achieve spatiotemporal precision control of
nanoparticles in liquid phase, which will significantly improve the performances of a variety of
applications utilizing nanoparticles in the fields of analytical chemistry, optical devices, energy,
bioengineering and medicine.
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